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T o i n v e s t i g a t e t h e a g e - r e I a t e d c h a n g e 
t h e pituitary responsiveness t 0 
I u t e i n i 2 n g h o r m o n e - r e I e a s i n g h o r m o n e ( L H 
- R H ) , s e r u m I u t e i n i 2 i n g h o r m o n e ( L H ) a n d 
f o I I i c I e s t i m u I a t i n g h o r m o n e ( F S H ) c o n -
centrations were measured before and 
after LH-RH administration using highly 
s e n s t i v e i m m u n o r a d i o m e t r i c a s s a y ( I R M A ) 
i n 2 8 3 no r m a I c h i I d r en ( 1 6 1 m a I e s a n.d 7 7 
females) aged 4 to 14 years and in 22 
p a t i e n t s ( 1 8 m a l e s a n d 4 f e m a I e s ) w 1 t h p 
tutary dwarfism. T h e n , t h e a r e a o f 
r e s p o n s e a b o v e t h e b a s a I I e v e I [ i n t e g r -
ated response(2: )] of LH and FSH during 
6 0 m i n u t e s a f t e r L H - R H i n j e c t i o n w a s 
c a I c u I a t e d f o r e v a I u a t i o n o f p i t u i t a r y 
r e s p o n s e t o L H - R H . 
I n t e g r a t e d L H r e s p o n s e s p r o g r e s s i v e I y 
ncreased from aged 8 for boys and aged 
6 f o r g i r I s , a n d t h e y c o n t i n u e d t o n -
crease to 14 years old. Integrated FSH 
r e s p o n s e s s h o w e d a s i g n i f i c a n t d e c r e a s e 
through all age groups in girls, but did 
not show any changes in boys. 
I n p a t i e n t s w i t h p t u t a r y d w a r f i s m 
w h o s u b s e q u e n t I y r e v a i I e d t o b e g o n a d o -
tropin deficiency,the l ow levels(below 
-2SD) of 2: LH60 were observed. 
It is concluded that ntegrated . res-
p o n s e s o f g o n a d o t r o p i n s , e s p e c i a I I y L H , 
t o L H - R H a r e u s e f u I t o e v a I u a t e t h e 
maturation 0 f h y p o t h a I a m i c - p i t u i t a r y 
- g o n a d a I a x i s , a n d t h a t a i n c r e m e n t o f 
L H r e s p o n s i v e n e s s t o L H - R H a I r e a d y b e -
g ns before the onset of puberty. The 
p e a k a p p e a r a n c e t i m e o f g o n a d o t r o p n s 
a f t e r L H - R H i s a I s o mportant to assess 
the maturation of hypothalamic-pituitary 
- g o n a d a I a x i s b e c a u s e F S H r e a c h e d i t s 
p e a k e a r I i e r i n p u b e r t a I g r o u p s t h a n 
p r e p u b e r t a I g r o u p s . 
;J\ W. ltij ~L. ;fJ ?t ~ L H R H ~ W ~i\ !~ ~L. x-1 9 ~ 
L H , F S H 0) &. JZ tt (J) foJ ;m: ~ I R M /\ ¥t ~L. 
~ ~ *-*~t 
L H R H ~ w ~i\ ~ ~L. x-1 9 ~ T ~ 1* 0) &.JZ tt 
(J) 1JD ~ ~L. 1=¥ J ~ 1t ~ t~ ~t 9 ~ § Bj "[ {}1 ~ Jj\ 1~ 
2 8 3 f9~ ( ~ 1 6 1 f§lj, ft 7 7 i§IJ ,, 4 .......... 1 4 
1:& ) ;}J ~ U' T ~ 1*tt ;J\ A 1iE 2 2 i§IJ ( ~ 1 8 1§1J, 
ft 4 1§~ ) ~ x-1 ~ 'L. L H R H ~ {iii 1W if (J) lfrl m L 
H, F s H i@ ~ I R M A ¥t ~ ffl ~'\ l ?J{Ij fE u tz: . 
L H R H ~ w ~L. x-1 9 ~ T ~ it 0) &. JZ tt ~ ~f fffij 
9 ~ tz: {}) ~L. L H R H ~ w if 6 0 7t i c (J) L H, 
F s H 1@ t ~~ 1@ c 00 i n ~ 1Hi tl ( integrat 
e d response ( 2: ) ) ~ Wtfj u tz: . 
L H 0) &. JZ ffif fj{ ~j: ~ w. c ~j: 8 !!;. 'h) ~' ft Y¥. 
c: ~j: 6 1fN. ti) '> 1 4 liN. £ c: fe3 1JI1 l; tc. . F s H (]) I? 13 
& JZ 00 fl ~j: 1J:. IB c: ~j: 1JI1 ~ . ~;: i:f ~'I ~ -= ~;: i~ T l; .II.. -~-
tc. jj'l' ~ ~It. T ~j: !IJ3 h) tJ. ~ 1~ ~j: '§JJ It .C.' I~ ~ n tJ. h) --:) 
tc. . 
*£ jf!l n~ ~;: ck ~ ::t -t r ~ [J r: :,; 7} ~~· /f~ jj'l 
!I]} '> lJ) ~;: tJ. tc. T ~it 11 lj\ A (if c: ~j: L H (]) & I? --:) 
JZ 00 fJt ~j: lE ~ f;,~ t) T (]) 1B: i@ ~ 71' l; tc. . 
L H R H ~;: t1 9 ~ ::t -t r ~ [J t:• :,; (]) &JZ 00 
lft' t < ~;: L H (]) & JZ ffifffi ~j: :fj[ 
"* 
T w - T ~ 
it - tt Jh~ 
* 
(]) nX ~~ (]) ~¥ fiffi ~;: ~ffl T ® ~' L H 
R H ~;: x1 9 ~ L H (]) & !Zt± (]) ~ :-J\. ~j: EE * !tg ~ il::..'\ 
* 
t) 1W (]) !p ~g h) ~ '§-;TJ (}) ~ h tc. . EE ~ !tg (]) J£ 
* 
llQ. Jl::.'\ 
~;: # ~'I' L H R H ~w ~;: J1 9 ~ F s H (]) e 
* 
Iff 
f@ ~j: !f. < tfj !Jt 9 ~ M!OJ h) '§-;TJ (}) ~ h, :fj[ '*T g~ o.e' 
T ~ it t1 Jh~ 
* 
(]) JJX: ~~ (]) ~~ fiffi ~;: ~j: ·::f -t r ~ 
[J r: :,; (]) e 
* 
f@ (]) tfj I}l s~ rf!, t> ~ Il 9 ~ c: t iJ) Iff 
~ ~ c: ® ~. 
Figure legends 
F i g . 1 The area of response above the 
basal level(integrated response(:L: )) was 
c a I c u I a t e d f o r L H a n d F S H t o e v a I u a t e 
t h e r e s p o n s e o f L H a n d F S H t o L H - R H . 
F i g . 2 S e r u m c o n c e n t r a t i o n s o f L H ( g e o -
metric mean ± SD) in normal children. 
F i g . 3 S e r u m c o n c e n t r a t i o n s o f F S H ( g e o -
metric mean ± SD) in normal children. 
F i g . 4 P e a k a p p e a r a n c e t i m e o f L H a f t e r 
L H - R H a d m i n i s t r a t i o n i n p r e p u b e r t a I a n d 
pubertal children. I n b o t h p r e p u b e r t a 1 
a n d p u b e r t a I g r o u p s , 
m o s t f r e q u e n t I y a t 
L H r e a c h e d i t s p e a k 
30 minutes after 
L H - R H a d m i n i s t r a t i o n • 
F i g . 5 P e a k a p p e a r a n c e t i m e o f F S H a f t e r 
16 
L H - R H a d m i n i s t r a t i o n i n p r e p u b e r t a I a n d 
pubertal children. In both sexes, FSH 
r e a c h e d its peak earlier in pubertal 
g r o u p t h a n p r e p u b e r t a I g r o u p • 
F i g • 6 The integrated response of L H 
(geometric mean± SD) during 60 minutes 
a f t e r L H - R H administration in normal 
children. 
F i g . 7 The integrated response of F S H 
(geometric mean± SD) during 60 minutes 
a f t e r L H - R H a d m i n i s t r a t i o n i n normal 
children. 
Fig.8 The integrated response of LH(L 
L H 6 0 ) i n p t u i t a r y d w a r f i s m 
Fig.9 The integrated response of FSH(L 
F S H 6 0 ) i n p i t u i t a r y d w a r f i s m 
20 
-
0 15 30 60 90 120 
. (minutes) T1me 
F 1 • . g 1 
I 
__J 
10 • M ale 
o Fem ale 
5 
0.5 
4,5 6,7 8 9 1 0 11 1 2 1 3 1 4 
Bone Age (years) 
F g. 2 
I 
(f) 
lL 
20 
10 
5 
0 .5 
• M ale 
o Fema le 
4,5 6,7 8 9 1 0 11 1 2 13 14 
Bone Age ( years ) 
F g. 3 
Male Female 
puberty (-) puberty (-) 
75 puberty ( +) 
F g . 4 
Male Female 
puberty (-) puberty (-) 
40 
20 
0 
puberty ( +) 
40 
20 
No 15 
Time (miuntes) Time (miuntes) 
F g. 5 
5000 • Male 
o Female 
~ 
~ 
E 
........... 
::::::> 1000 
E 
c 
500 E 
0 
<.0 
I 
_j 
w 
100 
4 ,5 6,7 8 9 1 0 11 12 1 3 14 
Bone Age ( years ) 
F g. 6 
2000 
• Male 
o Female 
1000 
,----., 
~ 
E 
.......... 500 
:J 
E 
c 
E 
0 
<D 
I 
U) 100 LL 
v-J 
50 
Bone Age (years) 
F g . 7 
~ 
I:LH60 (min·miU/ml) 
I' 
/ 
\ 
" I' 
' 
' 
,.Q :,:, 
a\iV 
Q ' \ 
\ 
\ 
" I' 
I' 
I' 
I (IJ 
I \ I 
I I I \ ? /:: 
I I \ 
~ 
A 
I\ 
I I 
I I 
" 4 \q " 
\ 
\ \I 
\ 1\ 
\I\ 
p 
I I\ 
,.t>\ p 
" 
II 
; 
; 
\ / ~ 
'1 0 0 6 
~ :;:;: ,,e "./ 
'l 
:~ :I; : 
)1 
' I :> 
J:i 
:\ :'I 
-- ~ : 
·.· 
I ~ 
;::: !l! J~ 
• 
:-t 
I:LH60 (min·miU/ml) 
? 1 I 6 
~m ~m 
rgjltrgjlt 
~~ 
h 
HY I + 
...._; ...._; 
)\ 
)\::\ 
I-' 
I-' U1 0 
I-' U1 0 0 0 O N U1 0 0 0 0 0 o~r--oT-----~or---~or---------~o~--~0~---------~o~~o 
I -t- + 
Jr;j, :c I :\ 
. ..d CJ Q 
I 
I 
I 6 
« ~m rgjlt :-\ ~ ~ 
1 
' \ 
' )> 
:I 
,....... 
I ," + 
...._; 
' 
,, }J 
AI 
~ 
f$1 
~ 
@ 
.-
- ~ 
Fm 
~ 
L-
rm 
s 
r 
I 
~ 
~ 
--d<J 
il* 
~ 
o:fj 
tD 
,_.. 
0 
,_.. 
-#1 
,_.. 
m 
,_.. 
........... 
~ N 
,_.. 
w 
,_.. 
~ 
,_.. 
U'1 
b --------
______ -e 
,_.. 
-#1 
,_.. 
m 
........... 
,_.. 
~ N 
.... )) ,_.. 
w / / 
/ 
, 
/ 
,_.. / 
~ , / 
/ , 
,_.. 
U'1 
:LFSH60 (min·miU/ml) 
U'1 
0 
0 
:LFSH60 (min·miU/ml) 
I~ 
<:::> 
<:::> 
0 
? 1 1 0 
~!B ~!B 
~~ 
~~ 
........... 
I + 
.__.; .__.; 
~ 
,I*\ 
:l)F 
@ 
.... 
, 
>-
rnt' 
~ . 
~ 
s 
, 
(/) 
I 
~ 
~ 
~ 
aD1t 
~ 

